Spinal analgesia using 20% planocaine replaced inhalation anesthesia for these sympathectomies. It produced a block, up to the fourth or fifth dorsal segments, and gave the surgeon the ideal conditions he needed. Later, a more extensive removal of the sympathetic chain was performed by the subdiaphragmatic approach under spinal analgesia. On several occasions disasters on the operating table were narrowly averted by early cardiac massage. We then began to add small quantities (5 to 6 minims) of adrenaline I/ 1,000 to the intravenous drip, to maintain the blood-pressure.
With the introduction by Smithwick of the extrapleural approach and then by Grimson of the transpleural approach, a more extensive removal of the sympathetic chain is now practised, and added problems beset the anesthetist, problems of the open thorax in addition to those of severe hypotension. It was felt that spinal analgesia could no longer be used for these drastic procedures, firstly because of the initial fall of blood-pressure which accompanies it; secondly because of the time factorthese operations usually take on an average up to one and a half hours to complete; thirdly because the height of anxsthesia is insufficient as the sympathetic chain is frequently removed as far as the first dorsal segment; and lastly because it would be difficult, if not alarming, to inflate the lungs of the conscious patient in the presence of the open or potentially open thorax.
The cases I now have to anesthetize are those of the severe type of hypertension. They present the typical X-ray picture of a much hypertrophied left ventricle, bordering perhaps upon cardiac failure. There are also those cases with anginal pain, retinal damage, and severe headaches. Most of these patients have little cardiac reserve and will not tolerate any degree of anoxemia. Their ages range from the mid-twenties to 60.
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Technique.-Patients are admitted to hospital several days prior to the operation (1) for rest and sedatives, and (2) for biochemical investigations. If there is any evidence of coronary thrombosis an electrocardiogram is taken. The fall in bloodpressure following upon the administration of a barbiturate is also evaluated, usually by the anmsthetist, who takes the blood-pressure readings before and after the rapid administration of 0 5 to 075 gramme of a 5 % solution of thiopentone. I have found that the lowest blood-pressure reading is usually obtained after a lapse of approximately ten minutes and just before the patient begins to awaken.
The management of anasthesia.-One hour before the administration of the anesthetic the patient is given X grain omnopon with 1/150 grain scopolamine. The oropharynx is thoroughly sprayed with a 2 % solution of amethocaine hydrochloride to depress the laryngeal and pharyngeal reflexes.
Anxsthesia is induced with a 5 % solution of thiopentone, the intravenous injection is given slowly until the patient is unconscious and respiration not unduly depressed. Usually 02 to 03 gramme is all that is necessary. This is followed by cyclopropane and oxygen and anesthesia is deepened to the point where respiration can be controlled, to enable a Magill's endotracheal tube to be passed without undue hindrance. The importance of having widely abducted cords cannot be too highly stressed, for I have attempted intubation. in lightly anesthetized patients for the sake of speed and have met with the usual dire result-severe laryngospasm followed by deep cyanosis. On two occasions the femoral pulse could not be palpated; cardiac massage restored the heart beat in one patient and inflation of the lungs with oxygen revived the other. An Adson's sympathectomy had been performed on the former patient but he died three weeks later from left ventricular failure. It might be suggested that d-tubocurarine chloride would relax the laryngeal cords, but severe broncho-constriction occasionally follows the introduction of an endotracheal tube and, also, an undue fall in systolic pressure occurs when thiopentone has preceded its administration. I consider it wise to omit its use.
Anesthesia with cyclopropane and oxygen is given by means of a face-mask and controlled respiration is maintained throughout, whether the approach be transpleural or extrapleural, for when the latter approach is used the thin pleura is often perforated; therefore I treat this procedure as I would an ordinary thoracotomy.
Blood-pressure readings are taken at intervals during the operation, more frequently towards the end of the extirpation, as it is found that the lowest fall occurs at this time. We try to prevent the systolic pressure falling below 90 to 100 mm.Hg, and to achieve this different drugs are used, depending upon the stage of the sympathectomy.
For the first-stage operation, an intravenous drip of 50% dextrose and normal saline is set up as soon as the patient is anasthetized. The drip is run slowly at first (about 25 to 30 drops per minute) and speeded up to 60 to 70 drops per minute when needed. Frequently I have found this to be all that is necessary to maintain the systolic pressure at around 100 mm.Hg, but should the pressure fall much below this figure, with an accompanying fall in pulse-pressure, then i grain of ephedrine hydrochloride is injected into the flow of the intravenous drip, andgrain of ephedrine hydrochloride injected subcutaneously. The control of the blood-pressure during the second stage of the sympathectomy is effected by means of adrenaline chloride and the method employed is that suggested by Frankis Evans (1944) .
A solution of 1/500,000 adrenaline chloride is prepared by mixing 2 ml. of a 1/1,000 solution of adrenaline with 1 litre of normal saline. An intravenous drip of this dilute solution is begun soon after the patient is placed in position upon the operating table. The rate of the drip is kept slow, about 20 drops per minute, and is increased only when the systolic pressure has fallen to 90'100. An increase in the rate to 60 to 70 drops per minute will usually elevate the systolic pressure to about 130 mm.Hg but, if this is accompanied by tachycardia, the rate must be reduced.
Adrenaline has been used in the presence of cyclopropane for the past two years to control the blood-pressure, in patients undergoing second-stage sympathectomies, without untoward results. Cardiac disturbances, such as tachycardia, do occur but they disappear when the adrenaline drip has been slowed down.
Recently 5 minims of adrenaline l1/1,000 solution was injected intravenously to a patient undergoing a second-stage sympathectomy with the result that the systolic pressure rocketed from 70 up to 280 mm.Hg accompanied by copious oozing from the capillary bed, which soon stopped as the blood-pressure fell. Liberties of this sort, I consider, cannot be taken with adrenaline when the sympathetic nerve supply to one suprarenal gland remains intact, and so adrenaline is not now administered during the course of the first stage of a sympathectomy as two unexplained deaths have occurred following its use. One patient was given a subcutaneous injection ofc.c. of hyperduric adrenaline when the systolic pressure fell. She died suddenly after her return to the ward some thirty minutes later. A solution of 1,/500,000 adrenaline was administered by intravenous drip to the second patient, when, during the closure of the wound, she suddenly became pulseless and died on the table. In my opinion both patients developed ventricular fibrillation. The immediate after-care is of the utmost importance and straying from rigid routine may spell disaster. The patient is transferred to bed with feet elevated and with the intravenous drip in situ and, if necessary, with oxygen delivered by mask or nasal catheter. The feet are always kept higher than the head and this position is maintained until the blood-pressure shows signs of becoming stabilized.
After a first-stage sympathectomy the bed is blocked for twelve to forty-eight hours, then the patient remains flat until the fourth day, after which time a pillow a day is allowed, and on the seventh day the patient gets up for bed-making. Ephedrine is seldom given but whenever needed 0 5 grain is given subcutaneously.
Following a second-stage sympathectomy a nurse or a dresser gives continual supervision to the blood-pressure, which is easily controlled by the adrenaline drip, and a pressure around 100 to 120 is maintained. The drip is usually stopped after six to twelve hours, and 0 5 grain of ephedrine is given subcutaneously every four hours or less frequently as required for the next twenty-four to thirty-six hours. The bed remains blocked, usually for forty-eight to seventy-two hours, and thereafter the nursing is similar to that of the first stage.
Breathing exercises are supervised by the physiotherapist after the first day. Two deaths have occurred following a second-stage sympathectomy. Both patients became hyperpyrexic. The first was propped up in bed soon after returning to the ward and never regained consciousness. She died the next day. The second, after regaining consciousness, was propped up during the night and became unconscious again, dying two days later. No doubt the cortical cells of the brain were damaged by a prolonged cerebral anoxia. These disasters were definitely the outcome of post-operative mis-management, and are mentioned to demonstrate the importance of posture in the avoidance of vascular stagnation.
In conclusion, it is my experience that the Adson's type of sympathectomy is well suited for spinal analgesia as there is no danger of opening the pleura; that the Smithwick type of operation, with the dangers of an open pleura, is best conducted under closed circuit inhalation anesthesia without the need of vasopressor drugs; and that the total extirpation of the thoracic and upper lumbar sympathetic chain, together with splanchnics, as now practised, invariably requires supportive vasopressor drugs together with meticulous post-operative care. Finally, no two cases present the same problems in anxsthesia and after-care, and each must be treated individually on its own merits.
